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(54) OPTICAL DISK CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform a stable focus 
search in a short time by making inclinations of 
waveforms of a search signal before and after the focus 
pull-in time gentle respectively. 
SOLUTION: A focus error signal obtained by an optical 
pickup 122 is inputted to a matrix amplifier 123, where a 
difference signal is inputted to an A/D converter 126 
while a sum signal an A/D converter 129 respectively. A 
reference voltage Vref is added via an A/D converter 124 
and an offset adjusting part 125 to an output of the 
converter 126 to be inputted to a phase compensating 
part 127, and this output signal or the sum signal via a 
focus pull-in part 130 is operated to drive a focus 
actuator 133 together with the voltage Vref. Now, a sum 
signal waveform is set at a prescribed level, and when the search signal waveform reaches 
this level, its waveform inclination is made to be gentle. A focusing point is recognized by the 
difference signal. That is, a search is commenced, and when the sum signal becomes equal 
to or more than the prescribed level, a start speed is lowered to make the inclination of the 
signal waveform gentle, thus performing the stable search in a short time. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical disk unit which controls the focus to an 

optical disk. 

[0002] 

[Description of the Prior Art] Drawing 15 is the block diagram showing the conventional optical disk 
unit whole configuration. In drawing 1 optical disk (for example, multilayers disk) and 2 A disk motor, 
The laser diode with which 3 generates a disk motor servo circuit and 4 generates the writing / laser for 
read-out to an optical disk 1, The objective lens with which 5 condenses the exposure light / reflected 
light of an optical disk 1, the focusing actuator with which 6 drives an objective lens 5 in the direction of 
focusing to an optical disk 1, The tracking actuator with which 7 drives an objective lens 5 in the 
direction of tracking to an optical disk 1, The photodetector which detects the reflected light from the 
optical disk 1 with which 8 passed the objective lens 5, The pickup delivery device in which 9 carries 
out delivery migration of the pickup, the auto laser power control circuit where 10 controls the power of 
the exposure light generated with a laser diode 4, The focusing servo circuit where 1 1 controls focusing 
to the optical disk 1 of an objective lens 5 through the focusing actuator 6, The tracking servo circuit 
where 12 controls the tracking over the optical disk 1 of an objective lens 5 through the tracking actuator 
7, and 13 are pickup feeding servo circuits which control delivery of pickup through the pickup delivery 
device 9. In addition, the optical pickup shall consist of a laser diode 4, the objective lens 5, a focusing 
actuator 6, a tracking actuator 7, and a photodetector 8 here. 

[0003] Here, to the face deflection of an optical disk, a focusing servo keeps constant the relative 
distance of an objective lens and an optical disk signal side, and it controls an objective lens so that a 
disk signal side is located in the range of the beam waist of laser, and the so-called depth of focus (about 
**1 micrometer). A focusing servo detects a focusing error signal from the condition of the reflected 
light from a disk, and, thereby, drives an objective lens. Drawing 16 is the block diagram showing the 
configuration of the conventional focusing servo circuit. 140 is the photodetector with which four diodes 
were quadrisected, and after the detection current from the detector on 2 sets of diagonal lines is 
transformed into a voltage signal by the current-electrical-potential-difference conversion circuit 141, it 
is inputted into a subtractor circuit 142, respectively, and generates a focusing error signal. A focusing 
error signal drives the focusing actuator 146 through the phase compensating circuit 143, the switching 
circuit 144 of a loop formation, and the pickup [ a drive circuit-cum-] UP/DOWN circuit 145 at least in 
that of a servo loop. Although the relative position of an objective lens (not shown) and an optical disk 
must be kept at less than **1 micrometer, it is impossible to equip a CD player with a disk with the high 
degree of accuracy of less than **1 micrometer. Therefore, a disk and the objective lens in the distant 
location are lifted, and it is necessary to drive an objective lens until it acquires a focusing error signal in 
the control range of a servo. A pickup UP/DOWN signal is an objective lens driving signal for it. A 
switch 144 is a switch for closing a servo loop by the automatic-focusing detecting signal (FOK signal), 
when it goes into the range where an objective lens can apply a servo, i.e., a S character-like focusing 



error signal negative feedback field. 

[0004] Drawing 17 is the block diagram showing the configuration of the automatic-focusing detector 
which acquires the conventional FOK signal, and its wave of operation. If the switch 144 of drawing 17 
is first connected to the a side and a pickup UP/DOWN signal is inputted, an actuator 146 will drive and 
an objective lens will move up and down. Pickup UP/DOWN signal level is set up so that an objective 
lens may surely pass through a focusing point location. It becomes the signal which will increase the 
addition output from the adder 147 corresponding to total of the output signal of the pickup 
photodetector 144 as an objective lens approaches a disk if it sees as an output signal (** in drawing 
shows.) of the wave equal circuit 148. The alternating current component in signal ** is the component 
and the signal component of a record pit by the fine face deflection of a disk. On the other hand, a dc 
component is cut by the capacitor and the regenerative signal of signal ** turns into a signal of **. Error 
magnification of signal ** and the ** is carried out with the error amplifier 149 of voltage gain 1, and 
dc-component ** of the output signal of a photodetector 140 is extracted. The FOK signal which 
compares the reference voltage Vref and signal ** which set up the drawing-in range of a servo, and is 
shown in ** is detected. It is the configuration that the switch 144 of drawing 16 is connected to the b 
side when a control signal is "High", and time [ the time of a FOK signal being detected ], i.e., when an 
objective lens goes into focusing servo control within the limits with a pickup UP/DOWN signal, it 
connects with the b side and a focusing servo closes a switch. That is, UP/DOWN control of FOK signal 
detection and the pickup to coincidence stops. 
[0005] 

[Problem(s) to be Solved by the Invention] Usually, it is better to perform actuation of the focal actuator 
at the time of focal drawing in early, when performing a focal search. If a focal search takes time 
amount, when carrying out loading of the optical disk to a personal computer or a player, time amount 
until it obtains image information will be spent too much, for example. Moreover, when focal control 
separates in the crack of an optical disk, or vibration of an optical disk unit, there is a possibility that 
information may break off until focal control returns. Although the method which pools image 
information had been used for memory from the former, since this also had a limitation in the capacity 
of memory, it had the trouble that an image broke off on the way. Then, it is necessary to carry out focal 
control to stability, without shortening the time amount from loading to playback by shortening the time 
amount of a focal search, and being influenced by a crack and vibration. This invention was made in 
order to solve the above technical problems, it can shorten the time amount of a focal search, and is 
trustworthy, and the purpose is carried out for obtaining the optical disk control unit which can carry out 
focal control to stability. 
[0006] 

[Means for Solving the Problem] The optical disk control device concerning this invention is equipment 
which performs focal control of an optical disk in digital data processing, and in search actuation of the 
focal actuator at the time of focal drawing in, while the inclination of a lamp wave impressed to the 
above-mentioned focal actuator has two or more inclinations, change of the inclination of the above- 
mentioned lamp wave is made to be performed to the timing to which the level of the amount of 
reflected lights from the above-mentioned optical disk exceeded the predetermined value. 
[0007] furthermore, a small portion of applied voltage near the focus check appearance at the time of 
search actuation of last time [ change / of the inclination of the above-mentioned lamp wave ] while the 
inclination of a lamp wave impressed to the above-mentioned focal actuator has two or more 
inclinations in search actuation of the focal actuator at the time of focal drawing in - it is made to be 
carried out in this side. 

[0008] Moreover, the reference voltage level of the circuit which generates the above-mentioned focal 
error signal inputted from the outside of the above-mentioned arithmetic circuit is made to input into the 
input section of the digital filter in the above-mentioned computing element at the time of focal drawing 
in before focus check appearance. 

[0009] Furthermore, while comparing the reference voltage in focal error signal generation circuit where 
the above-mentioned focal error signal and the above-mentioned arithmetic circuit before focal drawing 



in inputted into the above-mentioned digital computing element are another and memorizing said 
compound value, the focal control loop after drawing in is closed in the focal error signal which 
amended the direct current level of the above-mentioned focal error signal with the above-mentioned 
storage value. 

[0010] Moreover, while inputting into the above-mentioned operation part the RF signal obtained from 
the code track of an optical disk after focal drawing in While passing a disk rotational frequency for RF 
signal amplitude which carried out the envelope detector of the above-mentioned RF signal and passing 
the filter from which the fluctuation component of comparatively high frequencies, such as a crack, and 
the longest pit length or preformat information, is removed Based on the disk rotation information 
acquired from FG from a disk motor, the above-mentioned RF signal amplitude in the predetermined 
include angle on a disk is measured from the signal after the above-mentioned filtering. [001 1] which 
searches for the amount of focal offset from which the amount of focal offset is made to fluctuate for 
every disk rotation, and the above-mentioned RF signal amplitude serves as maximum Furthermore, 
while inputting the regenerative signal from an optical disk into the PLL circuit for data detection after 
focal drawing in While inputting into the above-mentioned operation part the amount of jitters obtained 
through the low pass filter for observing the amount of output fluctuation of a high-pass filter and the 
above-mentioned phase comparator which cuts a dc component into the output of the phase comparator 
in the above-mentioned PLL circuit While passing a disk rotational frequency for the above-mentioned 
amount of jitters and passing the filter from which the fluctuation component of comparatively high 
frequencies, such as a crack, and the longest pit length or preformat information, is removed Based on 
the disk rotation information acquired from FG of a disk motor, the above-mentioned amount of jitters 
in the predetermined include angle on a disk is measured from the signal after the above-mentioned 
filtering. The amount of focal offset is made to fluctuate for every disk rotation, and it searches for the 
amount of focal offset from which the above-mentioned amount of jitters serves as min. 
[0012] 

[Embodiment of the Invention] 

Gestalt 1. drawing 1 of operation is the block diagram showing the focal whole control-system 
configuration in the optical disk control device which is the gestalt 1 of operation, drawing - setting - 
120 - an optical disk and 121 - a disk motor and 122 - an optical pickup and 123 - matrix amplifier, 
and 124, 126 and 129 - an A/D converter and 125 - an offset controller and 127 - the phase 
compensation section and 128 - in a transfer switch and 130, a focal actuator driver and 133 show a 
focal actuator, and, as for the focal drawing-in section and 131, 134 shows digital operation part, as for a 
D/A converter and 132, Moreover, drawing 2 is drawing showing the wave of operation in search 
actuation of the focal actuator at the time of focal drawing in. Here, as shown in drawing, the inclination 
of a lamp wave (search signal wave form) impressed to the focal actuator 133 has two or more 
inclinations, and is performed to the timing to which change of the inclination of the above-mentioned 
lamp wave exceeded the value predetermined in the level of the amount of reflected lights from an 
optical disk 120. In addition, in drawing, in (a), a search signal wave form and (b) show a sum signal 
wave form, and (c) shows a difference signal wave form. Moreover, drawing 3 is a flow chart about the 
flow of the signal at the time of focal drawing in. 

[0013] Explanation of actuation of drawing 1 inputs into A/D converters 126 and 129 the focal error 
signal obtained from an optical pickup 122 through the matrix amplifier 123. The focal error signal 
outputted from A/D converter 126 is added with the reference voltage Vref through A/D converter 124 
and the offset controller 125, and is inputted into the phase compensation section 127. This output signal 
is switched by the transfer switch 128 in one of the focal error signals through the focal drawing-in 
section 130, and is inputted into D/A converter 131. This signal is inputted into the actuator driver 132 
with Vref, and the output signal from the actuator driver 132 makes the focal actuator 133 drive, and has 
the composition of performing focal control. There is the actual condition which is easy to draw the 
more the more the speed which a focal actuator drives here at the time of drawing in of a focal search is 
low. However, if the speed which the focal actuator at the time of drawing in drives is low, there is a 
trouble that the inclination of a search signal wave form becomes loose, and attach and the drawing-in 



time amount of a focal search becomes long. On the contrary, if speed which a focal actuator drives is 
made high, it will be hard to draw, and a focal search will be performed repeatedly, and the drawing-in 
time amount of a focal search of this becomes the cause of becoming long. Then, only the order at the 
time of drawing in in a focal search can consider how to make the inclination of a search signal wave 
form loose like the search signal wave form of drawing 2 (a). This sets predetermined level as the sum 
signal wave form of drawing 2 (b), and when this level is reached, it makes loose the inclination of the 
search signal wave form of drawing 2 (a). The focusing point of a focus can be judged by the difference 
signal of drawing 2 (c) here. If this actuation is explained in drawing 3 , a search will be started first and 
it will detect whether it is more than level with a sum signal. If it is more than further predetermined 
level, the inclination of a search signal wave form will be made loose by making a starting rate low. It 
judges whether focal control has started here, and if focal control has started stability, focal drawing-in 
actuation will be ended. Moreover, when focal control does not start, it has composition which starts a 
search again. As mentioned above, it is a short time in only the order at the time of focal drawing in 
making the inclination of a search signal wave form loose, and makes it possible to carry out a focal 
search to stability. 

[0014] Gestalt 2. drawing 4 of operation is what showed the search wave at the time of the block 
diagram of the internal configuration of the computing element of the usual focal control system in the 
optical disk control device which is the gestalt 2 of operation, and the usual focal search, (a) of drawing 
5 shows a search signal wave form, and (b) shows a difference signal wave form. In drawing, in the 
delay (delay) element which in one (G/l) element for gain, and 16 a transfer switch, and 17, 19, 21, 23, 
25 and 27 show a gain element to, and 18, 20, 24, and 26 show [ 14 / an A/D converter and 15 ] the 
value before 1 operation, and 22, a D/A converter and 29 show a driver and, as for a gain (G) element 
and 28, 30 shows a focal actuator. Moreover, drawing 5 is set in search actuation of the focal actuator at 
the time of focal drawing in. the inclination of a lamp wave impressed to the above-mentioned focal 
actuator has two or more inclinations - both The applied voltage near the focus check appearance at the 
time of search actuation of last time [ change / of the inclination of the above-mentioned lamp wave ] is 
what showed the signal wave form at the time of the focal search when being carried out in this side a 
few, in drawing, (a) shows a search signal wave form in a difference signal wave form, and (b) shows a 
focusing point. Furthermore, drawing 6 is a flow chart about the flow of the signal at the time of focal 
drawing in. 

[0015] Next, actuation is explained based on drawing. First, a focal error signal is inputted into the filter 
which was inputted into A/D converter 14 and consisted of gain elements 17, 19, and 21 and delay 
elements 18 and 20 through the transfer switch 16. And this filtered signal is further inputted into D/A 
converter 28 through the gain element 22 through the gain elements 23, 25, and 27 and the filter which 
consisted of delay 24 and 26. The output signal from D/A converter 28 is inputted into a driver 29, and 
makes the focal actuator 30 drive. Moreover, a focusing point electrical potential difference is inputted 
into one element 15 for gain, and it is inputted into the filter which consisted of gain elements 17, 19, 
and 21 and delay elements 18 and 20 through the transfer switch 16 until a focal loop formation closes. 
The dc component of a focusing point electrical potential difference serves as the gain same as a result 
here by passing along one element 15 and the gain element 22 for gain. The search signal wave form of 
the usual focal search obtained from the above configuration becomes like drawing 4 (a). Moreover, 
drawing 4 (b) is what showed the focusing point in the difference signal wave form, and can obtain the 
electrical potential difference at the time of a focusing point by performing the usual focal search. 
Moreover, if drawing 5 is explained, as drawing 4 showed, the electrical potential difference of a 
focusing point can be obtained by carrying out at an early (it being big) rate first, so that a focal search 
may not be made to draw purposely. The electrical potential difference of this focusing point is 
memorized, and as drawing 5 (a) shows, when performing a focal search again, the inclination of a 
search signal wave form is gently changed near a focusing point. When focal control does not start 
temporarily here, it has composition which lowers a search signal wave form rapidly as shown in 
drawing 5 (a). As mentioned above, a focal search can be ensured [ quickly and ] by changing the 
inclination of a search electrical potential difference gently near the focusing point which carries out at 



an early (it is big) rate so that a focal search may not be made to draw at the time of the 1st focal search, 
memorizes the electrical potential difference of the focusing point at this time, and was memorized at 
the time of the 2nd focal search. Drawing 6 is what showed the flow of the signal at the time of focal 
drawing in with the flow chart, and, and it memorizes the electrical potential difference at the time of a 
focusing point. [ drawing 6 ] [ by standing with starting at a comparatively early (it being big) rate at the 
time of the 1st focal search ] The focal loop formation has composition which is not closed here. Next, a 
focal search is started, it rises near a focusing point, and a rate is made low. Then, when it judges 
whether focal control started and focal control has started, focal drawing in is ended, and when focal 
control has not started, it has composition which starts a focal search again. As mentioned above, when 
focal control separates in time amount and a crack after carrying out loading of the optical disk to a 
personal computer or an optical disk player until it obtains image information, or equipment vibration, 
even if it compares with the approach of being able to shorten time amount until focal control returns, 
memorizing image information in the conventional memory, and making it image information not break 
off on the way, a focus can recover a gap certainly quickly enough. 

[0016] Gestalt 3. drawing 7 of operation is the block diagram showing the internal configuration of the 
operation part of the focal control system in the optical disk control device which is the gestalt 3 of 
operation, drawing - setting -- 31 -- an A/D converter and 32 -- a noise filter and 33 - a register and 34 
- an A/D converter and 35 ~ a D/A converter and 47 show a driver and, as for a gain element, 37.39, 
and 42 and 44, in a transfer switch, and 36, 38, 40, 41, 43 and 45, 48 shows a focal actuator, as for a 
delay element and 46. 

[0017] Next, actuation is explained. Reference voltage Vref is inputted into A/D converter 31, and is 
memorized by the register 33 through a noise filter 32. This memorized signal is switched to one of the 
focal error signals changed by the transfer switch 35 with A/D converter 34. Moreover, it is inputted into 
the digital filter with which one of these signals consisted of gain elements 4 1 , 43, and 45 and delay 
elements 42 and 44 further through the digital filter which consisted of gain elements 36, 38, and 40 and 
delay elements 37 and 39, and this output is changed by D/A converter 46 and has the composition of 
making the focal actuator 48 driving, through DORABA 47. First, before applying focal control that is, 
just before drawing a focus, it lets Vref pass to the above-mentioned digital filter beforehand here. This 
is because it will become the cause the transient response of a digital filter deteriorates and it is hard 
coming to draw if the initial value of the delay elements 37, 39, 42, and 44 is 0. If the value of 0 is set as 
the delay part in this IIR mold digital filter, it means that the common digital filter had applied the fixed 
amount of offset at the time of focal drawing in, and although the thing of an IIR mold is used, it will be 
in drawing-in actuation by the transient response of an IIR mold filter with the gestalt 3 of this operation 
until it reaches the electrical potential difference of Vref. When drawing in of a focus is performed 
temporarily here, it can carry out quickly rather than it starts the transient response of a digital filter 
from 0 by considering as the configuration switched to the focal error signal in which A/D conversion 
was carried out by the transfer switch 35. Moreover, since supply voltage may be changed and it may be 
changing from 2.5V by the temperature characteristic, the loading motor, or the disk motor for example, 
when Vref is set to 2.5V, it is necessary to input into a noise filter 32. Furthermore, the reference voltage 
Vref filtered with the noise filter 32 can be memorized to a register 33, and the same effectiveness can 
be acquired by setting up the value of this register as initial value of the delay elements 37, 39, 42, and 
44. 

[0018] Gestalt 4. drawing 8 of operation is the block diagram showing the internal configuration of the 
operation part of the focal control system which is the optical disk control device which is the gestalt 4 
of operation, and it is constituted so that a FOKASU error signal may take the reference voltage Vref 
lead, drawing -- setting -- 49 -- an A/D converter and 50 -- a noise filter and 51 -- a register and 52 -- a 
D/A converter and 64 show a driver and, as for a gain element, and 54, 56, 59 and 61, in an A/D 
converter, and 53, 55, 57, 58, 60 and 62, 65 shows a focal actuator, as for a delay element and 63. 
Moreover, drawing 9 is the flow chart which showed the flow of the signal when using the configuration 
of drawing 8 . 

[0019] Next, actuation is explained based on drawing. First, Vref changed by A/D converter 49 takes a 



difference with the focal error signal changed by A/D converter 52, and is inputted into a noise filter 50. 
This output is memorized by the register 5 1 and this output is added with the focal error signal by which 
A/D conversion was carried out further. This addition signal is inputted into digital ones which consisted 
of gain elements 58, 60, and 62 and delay elements 59 and 61 through the digital filter which consisted 
of gain elements 53, 55, and 57 and delay elements 54 and 56. And through D/A converter 63, this 
output is inputted into a driver 64 and has the composition of making the focal actuator 65 driving. 
When carrying out focal drawing in to stability here, a focal error signal should just adjust a focal error 
signal so that it may center on Vref. Supposing a focal error signal is outputted focusing on Vref, an 
output will be set to 0 when the input of a driver 64 is Vref Moreover, when the electrical potential 
difference inputted into a driver 64 is higher than Vref, the current of + flows to the focal actuator 65, 
and when the electrical potential difference inputted into a driver 64 is lower than Vref, the current of - 
flows to the focal actuator 65. The focal error signal of a basis also needs to be Vref here. However, it is 
difficult to usually obtain the focal error signal based on Vref(s) with dispersion in the gain of matrix 
amplifier, and dispersion of offset of an operational amplifier. Then, it is made for a focal error signal to 
surely take the Vref lead by adding the signal filtered with the noise filter 50 to this to a focal error 
signal so that the difference of the focal error signal which carried out A/D conversion to Vref which 
carried out A/D conversion may be taken and a Vref core may not be out of order in a noise component. 
Furthermore, a series of actuation is explained based on the flow chart of drawing 9. First, Vref is 
measured and this value is temporarily set to A. Next, it draws, a front focal error signal is measured, 
and this value is temporarily set to B. A-B is memorized with a register 68 here, and this value is 
temporarily set to C. The value of this C is added to a focal error signal, and focal dra wing-in actuation 
is performed. When sum signal level judges whether predetermined level is obtained continuously here 
and focal drawing in is completed, focal drawing in is made to complete. Moreover, when focal drawing 
in is not completed, if it has judged and tried whether the count focus drawing-in actuation of 
predetermined was tried, the value of Above C will be changed and focal drawing-in actuation will be 
performed again. Moreover, when the count try of predetermined has not been carried out, it has again 
the composition of performing focal drawing-in actuation. Even if it is the case where a focal error 
signal is temporarily obtained from the above thing focusing on Vref, the actuator driver is not driving 
focusing on Vref, or friction of a shaft and offset predetermined with the posture of an actuator draw, 
and when sometimes required, stable drawing-in actuation is realized. 

[0020] gestalt 5. of operation - although drawing-in actuation came to be extremely carried out to 
stability as mentioned above by always obtaining a focal error signal focusing on reference voltage Vref, 
the amount of servo offset after not necessarily drawing is not necessarily optimized. This is because the 
offset at the time of drawing in and the offset level after drawing in are not necessarily in agreement 
with the search polarity at the time of the imbalance of a focal sensor, or drawing in. So, below, the 
offset adjustment approach after drawing in is shown. Drawing 10 is the block diagram showing the 
internal configuration of the operation part of the focal control system in the optical disk control device 
which is the gestalt 5 of operation, and it is constituted so that a sum signal may become max and offset 
adjustment may be performed, drawing ~ setting - 66 - an A/D converter and 67 - a noise filter and 68 
- a register and 69 - an A/D converter, and 70, 72, 74, 75, 77 and 79 - a gain element, and 71, 73, 76 
and 78 - a delay element and 80 - a D/A converter and 81 - a driver and 82 ~ in a focal actuator and 
83, GIO (general-purpose input/output port) and 86 show a sample circuit, and, as for an A/D converter 
and 84, 87 shows a mountain-climbing algorithm, as for a noise filter and 85. Moreover, drawing 1 1 is 
the flow chart which showed the flow of the signal when using the configuration of drawing 10 . 
[0021] If actuation is explained in drawing 10 , the reference voltage Vref changed by A/D converter 66 
will take a difference with the focal error signal changed by A/D converter 69, and will be inputted into 
a noise filter 67. This output is memorized by the register 68. Moreover, a sum signal is changed with 
A/D converter 83, and is inputted into the sample circuit 86 through a noise filter 84. Furthermore, a 
motor FG signal is inputted into GIO and this output is inputted into the sample circuit 86. The output of 
the sample circuit 86 where two signals were inputted here is added to the focal error signal by which 
A/D conversion was carried out through the mountain-climbing algorithm circuit 87. This signal is 



further added with the signal memorized by the above-mentioned register 68, and this addition signal is 
inputted into digital one which consisted of gain elements 75, 77, and 79 and delay elements 76 and 78 
through the digital filter which consisted of gain elements 70, 72, and 74 and delay elements 71 and 73. 
And through D/A converter 80, this output is inputted into a driver 81 and has the composition of 
making the focal actuator 82 driving. A series of actuation is explained based on the flow chart of 
drawing 11 . First, when focal drawing-in actuation is completed, truck drawing-in actuation is made to 
complete. Next, sum signal level is measured in the specific location in disk 1 period (include angle), 
and focal offset is shifted in the direction of +. It judges whether sum signal level increased by having 
shifted in this direction of +. When sum signal level is increasing, focal offset is again shifted in the 
direction of +. As focal offset is shifted in the direction of - when sum signal level is not increasing, an 
offset value is changed into the condition in front of one when focal offset is again shifted in the 
direction of - when sum signal level is increasing, and sum signal level is not increasing, and it holds, 
the location where a sum signal serves as max is detected, and it has the composition of making offset 
adjustment completing. As the gestalt 4 of operation described, even if a focal error signal can be 
informed of this among Vref, it is because it is not not necessarily the best point of a focusing point. For 
example, since a gap arises optically when the attaching position of the sensor of an optical pickup has 
shifted or the tilt exists and leans to the disk, even if it applies focusing on Vref of a focal error signal, 
the location is not necessarily a focusing point. Moreover, by whether to be detected in which location, 
since the amount of reflected lights obtained as a sum signal has periodic fluctuation to rotation of a 
disk, since a mountain-climbing algorithm changes, it must detect only at the same include angle on a 
disk. Therefore, it is necessary to input a motor FG signal and to take a sample in the sample circuit 86. 
The best point of a focusing point can be found out by considering that the regenerative-signal 
amplitude of the shortest pit length also serves as max in approximation by adjusting offset so that the 
regenerative-signal amplitude which is a sum signal (the amount of reflected lights) may become max 
from the above thing. 

[0022] Gestalt 6. drawing 12 of operation is the block diagram showing the internal configuration of the 
operation part of the focal control system in the optical disk control device which is the gestalt 6 of 
operation, and it is constituted so that it may become min about the amount of jitters and offset 
adjustment may be performed, drawing ~ setting - 88 - an A/D converter and 89 - a noise filter and 90 
- a register and 91 ~ an A/D converter, and 92, 94, 96, 97 and 99,101 ~ a gain element, and 93, 95 and 
98,100 ~ a delay element and 102 -- a D/A converter and 103 -- a driver and 104 -- in a focal actuator 
and 105, GIO (general-purpose input/output port) and 108 show a sample circuit, and, as for an A/D 
converter and 106, 109 shows a mountain-climbing algorithm, as for a noise filter and 107. Drawing 13 
is drawing having shown the amount of jitters, in drawing, in 1 10, a high-pass filter and 1 12 show a 
detector circuit, and, as for a phase comparator and 1 1 1, 1 13 shows a low pass filter. Moreover, drawing 
14 is the flow chart which showed the flow of the signal when using the configuration of drawing 12 . 
[0023] Next, actuation is explained based on drawing. First, the reference voltage Vref changed by A/D 
converter 88 takes a difference with the focal error signal changed by A/D converter 91, and is inputted 
into a noise filter 89. This output is memorized by the register 90. Moreover, the amount of jitters is 
changed with A/D converter 105, and is inputted into the sample circuit 108 through a noise filter 106. 
Furthermore, a motor FG signal is inputted into GIO 107, and this output is inputted into the sample 
circuit 108. The output of the sample circuit 108 where two signals were inputted here is added to the 
focal error signal by which A/D conversion was carried out through the mountain-climbing algorithm 
circuit 109. This signal is further added with the signal memorized by the above-mentioned register 90, 
and this addition signal is inputted into digital one which consisted of gain elements 97 and 99,101 and a 
delay element 98, 1 00 through the digital filter which consisted of gain elements 92, 94, and 96 and 
delay elements 93 and 95. And through D/A converter 102, this output is inputted into a driver 103 and 
has the composition of making the focal actuator 104 driving. When the amount of jitters is explained 
based on drawing 13 , the amount of jitters is what compared the PLL clock with binary-ized data with 
the phase comparator 1 10, and in detecting data, it is indispensable. Here, while returning the output 
from a phase comparator 1 10 to a PLL loop formation, after inputting into a high-pass filter 1 1 1 and 



cutting a dc component, it has the composition of obtaining the amount of jitters, through the detector 
circuit 1 12 and the low pass filter 1 13. A series of actuation is explained based on the flow chart of 
drawing 14 . First, when focal drawing-in actuation is completed, truck drawing-in actuation is made to 
complete. Next, the amount of jitters is measured in the specific location in disk 1 period (include 
angle), and focal offset is shifted in the direction of +. It judges whether the level of the amount of jitters 
decreased by having shifted in this direction of +. When the level of the amount of jitters decreases, 
focal offset is again shifted in the direction of +. When focal offset is shifted in the direction of-, the 
level of the amount of jitters is detected once again, when the level of the amount of jitters is not 
decreasing, and the level of the amount of jitters is decreasing When focal offset is shifted in the 
direction of - and the level of the amount of jitters is not decreasing again, as an offset value is changed 
into the condition in front of one and held, the amount of jitters or the location used as min is detected, 
and it has the composition of making offset adjustment completing. Since the error of data is 
proportional to the amount of jitters mostly here, making this amount of jitters into min detects the best 
location of a focusing point, and it serves as conditions which carry out a focal search to stability. 
Moreover, the pattern of the shortest pit in an eye pattern may not come to the core of the eye pattern by 
dispersion in the depth of the data pit on a disk etc. Dependability becomes [ the direction where this 
detected the location of min / amount / of jitters / rather than a sum signal detected the greatest location 
by the case where asymmetry has shifted, when such ] high. 
[0024] 

[Effect of the Invention] By smoothing the inclination of a search signal wave form, before and after 
drawing a focus, always stable and positive focal drawing in was performed, and the time amount spent 
on a focal search by making steep the inclination of the focal search electrical potential difference as the 
whole was shortened. Furthermore, even if there was dispersion in friction of a shaft or the sensibility of 
an actuator by switching the inclination of the above-mentioned search electrical potential difference on 
the level of a sum signal, it became possible to switch the changing point of the above-mentioned 
inclination certainly from a focusing point in the location in front of predetermined. 
[0025] Moreover, the 1st time, the electrical potential difference of a focusing point was memorized by 
searching at an early rate without drawing a focus, and by the 2nd focal drawing in, when the inclination 
of a search signal wave form was made loose near a focusing point and drawing in went wrong, the time 
amount spent on a focal search by lowering at a stretch was shortened. Moreover, even if there was 
dispersion in friction of a shaft or the sensibility of an actuator similarly by switching the inclination of 
the above-mentioned search electrical potential difference on the level of a sum signal, it became 
possible to switch the changing point of the above-mentioned inclination certainly from a focusing point 
in the location in front of predetermined. 

[0026] Furthermore, the property of drawing-in actuation of a focus can be raised, without being 
influenced by the transient response of a digital filter in inputting reference voltage Vref into a digital 
filter, just before performing focal drawing in. 

[0027] Moreover, the property of drawing-in actuation of a focus can be raised, without being 
influenced by the transient response of a digital filter by adjusting a focal error signal so that it may 
become about a focal error signal focusing on reference voltage Vref. Furthermore, since a focal error 
signal was obtained also to the drift and offset of servo matrix amplifier focusing on the reference 
voltage of a servo circuit, there is no unnecessary offset at the time of drawing in of a servo, and stable 
drawing in was realized. 

[0028] Furthermore, it is the time of drawing in, and after drawing in, and while performing another 
offset adjustment, after drawing in can raise the quality of the regenerative signal after a focus, without 
being influenced by optical gap by adjusting offset so that a sum signal (the amount of reflected lights) 
may become max. 

[0029] Moreover, when asymmetry has shifted by carrying out offset adjustment so that the amount of 
jitters may become min, the quality of the regenerative signal after a focus can be raised. 
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